Objectives: To evaluate the postoperative analgesic yield of continuous intra-articular (IA) ropivacaine/tramadol infusion as against infusion of ropivacaine alone after total knee arthroplasty. Patients and Methods: Sixty pa-138 Open Journal of Anesthesiology of flexion of the knee joint. Conclusion: Continuous (IA) ropivacaine/tramadol infusion safely reduced postoperative pain and spared administration of rescue analgesics with a significantly improved range of joint movement.
tients accompanied by arthrosis were randomly divided into three equal groups: The ropivacaine group, which obtained a continuous intraarticular (IA) infusion of ropivacaine alone; the combination group, which obtained a continuous (IA) infusion of a combination of ropivacaine and tramadol at a rate of 6 ml/h for 72 h postoperatively; and the control group, which did not receive IA medications. After release of the ischemic tourniquet and assurance of haemostasis, a vacuum drainage tube was applied. The (IA) infusion was delivered through a multipored catheter for 72 h. Postoperative pain was assessed using visual analogue pain scale (VAS), and intravenous meperidine was administered as rescue analgesia if the (VAS) pain score was greater than or equal to (4) or on patient's request. The total rescue analgesia consumption, angle of flexion of the knee and hospital stay were recorded. Results: The ability to achieve better angle of flexion was significantly higher in the combination group compared with the other groups, with a significant difference in favour of the ropivacaine group compared with the control group. At 2 h postoperatively, the mean pain (VAS) scores were significantly lower in patients who received (IA) analgesia compared with the control group and in the ropivacaine/tramadol group versus the ropivacaine group. The number of requests and total dose of rescue analgesia consumed were significantly lower with (IA) analgesia, with a significant difference in favour of the combination group. There was significant correlation between pain (VAS) scores and angle 
Introduction
Arthroplasty surgeries carry multiple concerns for both surgeons and anaesthetists. First, patients who need arthroplasty surgeries are usually geriatric patients who are handicapped or immobilized or who have been suffering from slow painful motion since years. Second, these patients mostly have additional morbidities, which may delay their postoperative recovery [1] .
An aspect of prime importance is the immediate postoperative pain, which imposes both physical and mental burden, preventing patients from trying to move their joints and hence prolonging the duration of postoperative care and delaying rehabilitation [2] .
Multiple analgesic modalities were proposed for management of postoperative pain in patients undergoing arthroplastic surgery. Remeand et al. [3] reported that intravenous ketamine had a morphine-sparing effect after total hip arthroplasty, facilitated rehabilitation at 1 month, and decreased postoperative chronic pain up to 6 months after surgery. Sundarathiti et al. [4] documented that continuous femoral nerve block represents the optimal analgesia with fewer side effects and greater patient satisfaction. Andersen et al. [5] noticed that analgesia with ropivacaine infiltration for the entire wound in bilateral total knee arthroplasty to be effective in early postoperative pain management. Other studies tried the use of various intra-articular medications for pain management after arthroplastic surgeries.
Fu et al. [6] reported that an intra-articular cocktail analgesic injection composed of bupivacaine, morphine, and betamethasone reduced the need for morphine and offered better pain control without apparent risks following total knee arthroplasty. Garcia et al. [7] noticed that postoperative intra-articular application of morphine advocated a longer period without deliver analgesics and decreased their consumption in the first 24 h as compared with placebo. The current prospective comparative study aimed to evaluate the postoperative analgesic yield of intra-articular continuous ropivacaine/tramadol infusion against infusion of ropivacaine alone after total knee arthroplasty.
Patients and Methods
The current controlled prospective comparative study was conducted at De- I-II, with primary knee arthrosis and assigned for total knee arthroplasty were enrolled in the study. Exclusion criteria were patients with chronic pain or taking chronic opioid medication, known allergy to the medications used, contraindications to performing regional anaesthesia and patients with neurological or psychological diseases that may interfere with assessment, those contraindication for the study drugs, and those with orthopaedic diseases other than knee arthrosis were excluded from the study. The range of joint motion achieved daily was assessed as the angle of knee flexion-that is, the angle formed by the leg and the thigh. The length of hospital stay was also recorded.
Statistical Analysis
The obtained data were presented as mean ± SD and ranges. Results were analysed using the Wilcoxon ranked test for unrelated data (Z-test) and the w2-test.
Possible correlations were evaluated using Pearson's correlation coefficient (r).
Statistical analysis was carried out using the SPSS for Windows statistical package (Version 15, 2006; SPSS Inc., Chicago, Illinois, USA). A P-value less than 0.05 were considered statistically significant. Sixty patients completed the study, 33 had left and 27 had right arthrosis. There was no significant difference between studied groups as regards demographic data and duration of symptoms (p > 0.05) ( Table 1) .
Results
As regards duration of surgery, amount of daily drainage (Figure 1 ) and hospital stay there was no significant difference between studied groups ( Table 2) .
All patients showed a progressive increase in the range of motion throughout the first three postoperative days. However, the angle of knee joint movement Thereafter, all studied patients showed progressive decline in pain VAS scores with significantly lower scores in the study groups compared with the control group and a non-significant difference in favour of the combination group until 12 h postoperatively.
At 24, 48, and 72 h, pain VAS scores were significantly lower in the study groups compared with the control group, with significant difference in favour of the combination group (Table 3 ) (Figure 3 ).
The number of requests for rescue analgesia and total dose of meperidine consumed up to 72 h postoperatively were significantly (P < 0.05) lower in patients who received intra-articular analgesia compared with the control group, with significantly fewer requests and lower total meperidine dose in the combination group compared with the ropivacaine group (Table 3) . were no cases of drug-related allergy or side effects, nor were there port-site infection or complications.
Discussion
Intra-articular analgesia proved effective for management of postoperative pain in total knee arthroplasty patients, irrespective of the medication used, as mani- Commensurate with these results, Dobrydnjov et al. [8] found that continuous intra-articular ropivacaine infusion reduced the incidence of high pain intensity during first exercises compared with ropivacaine extra-articular infusion and could therefore be expected to improve mobilization up to 24 h after total knee arthroplasty.
However, the results obtained from continuous ropivacaine infusion were superior to those reported by Chen et al. [9] who found that continuous intra-articular infusion of 0.5% bupivacaine at 2 ml/h does not provide sustained postoperative pain relief in patients undergoing THA. This difference could be attributed to the use of a catheter with multiple pores and the larger volume used, allowed homogenous distribution of the fluid throughout the joint cavity and provided better pain relief.
The provided postoperative pain control measure allowed rapid movement in patients, with a progressively increasing range of motion, thus inducing alleviation of patient apprehension and release of emotional stress with a subsequent uneventful postoperative course and easy rehabilitation.
In line with data, Koltka et al. [10] tried intra-articular injection of magnesium sulfate, levobupivacaine, or lornoxicam compared with placebo and found that administration of all the drugs provided better analgesia compared with placebo and allowed early rehabilitation after knee arthroscopic surgery.
Commensurate with the use of combined intra-articular therapy, Senthilkumaran et al. [11] and Eroglu et al. [12] reported that simple addition of morphine to the intra-articular injection of levobupivacaine gives a significant reduction in opiate analgesic requirement after anterior cruciate ligament reconstruction.
Ayoglu et al. [13] and, Cekic et al. [14] also found intra-articular administration of a combination of tramadol and ketamine to be more effective in decreasing postoperative daily analgesic consumption compared with administration alone or with a local anaesthetic.
These beneficial effects of intra-articular analgesia could be attributed to the direct target effect of the analgesic used; however, considering the fact that ropivacaine is a fixed medication provided for both groups, the enhanced analgesic effect of the combination of ropivacaine and tramadol could be attributed to the effect of tramadol. Moreover, considering the weak absorption occurring through the tissues of the joint cavity, the effect of tramadol could not be attributed to a systemic effect but mostly to a local effect.
Such data were dependent on the previous work of Gutierez et al. [15] , who found that adding intra-articular fentanyl to the combination of epinephrine plus bupivacaine did not decrease pain, nor did it increase the analgesia time or the range of motion in patients undergoing knee arthroscopy.
As an explanation for the varied effects of opiates, Liu and Wang [16] found the A118G polymorphism of the mu-opioid receptor gene resulting in the substitution of an amino acid to be associated with functional effects and response to The obtained results and review of the literature allowed us to conclude that continuous intra-articular tramadol/ropivacaine infusion safely reduced postoperative pain scores and spared rescue analgesics with a significantly improved range of joint movement. The shortage in this study in a form of short period of follow up 3 days only (should be followed up for a long period). In the future studies we recommended that the follow up as regard the range of motion, Postoperative VAS score and other parameter must be more than 3 days and if a long time treatment will have a complications or not.
